INTRODUCTION
Cadmium is a highly toxic metal with a very long half-life of 20-30 years in humans and accumulates in soft tissues, kidneys, and the liver. Aim of the study: The study aimed to assess the possible influence of long-term human occupational exposure to cadmium and smoking cigarettes at the time of exposure on renal and liver functions in battery manufacturing.
SUBJECTS & METHODS

Materials
Chemicals and kits were purchased from Merkschuchardt chemical company (Hohenbrunn. Germany). Commercial kits were used for assessment of biochemical parameters. All other chemicals were of analytical grade.
Subjects:
The current study was conducted on 350 workers (participants) aged 22-60 years.
Workers were classified into two groups, low exposure group at office, laboratory and supervisory personnel (n=98) (indirect exposure group); and a high exposure group as production workers (direct exposure group) with long histories of work in areas with substantial airborne cadmium (n= 252). These two groups were divided into subgroups according to duration of exposure and who are smoker and those who had never smoked. This study was conducted in (Chloride and  Energizer Cos. represent batteries sector), Cairo and Alexandria, Egypt.
Experimental Design:
Study protocols were reviewed and approved by the ethic committee of National Nutrition Institute in Egypt and consents were obtained from all participants. All participants were interrogated using questionnaire in order to have detailed information about the age, medical history of (liver, renal diseases and diabetes), work period (˂5 years, represent Since, the biochemical analysis for Hb, GSH, MDA and SOD were done for all workers (direct and indirect exposure). While, the other biochemical analysis (Urinary β2-microglobulin, ALT, AST, ALP, GGT, Albumin, Urea, Creatinine and Uric acid) were done for sub-samples (136 cases ~_39%, 50 cases according to blood pressure (high blood pressure).
Statistical analysis
The results were expressed as mean ±SD. Data were analyzed by one way analysis of variance (ANOVA).
The Differences between means were tested for significance using least significant difference (LSD) test at P <0.05 (Steel and Torri, 1980). Tables (1&2) shows the results of indirect and direct exposure for (Hb%, GSH, MDA and Cu/Zn SOD), there was no significant difference in Hb for <5, >5 years of indirect exposure subjects There were significant difference for smokers <20 cigarettes between direct and indirect exposure. Also, there was significant difference between non-smokers direct and indirect exposure for >5 years.
RESULTS
However, there was significant difference between workers in GSH for non smokers <5, >5 years of indirect exposure subjects; there was no significance difference between smokers <5, >5 years workers on indirect exposure subjects. Also, there was significant difference in Cu/Zn SOD for non-smokers and smokers <5 years of indirect exposure.
From Table ( 2) it could be seen that there was significant difference in Hb levels between smokers and non-smokers <5, >5 years. However, there was significant difference in GSH between smokers and nonsmokers of >5 years direct exposure, also between <5, >5 years of direct exposure for both non-smokers and smokers >20 cigarettes. On the other hand, there was significant difference in the level of MDA between smokers and non-smokers of direct exposure. The concentration of Cu/Zn SOD was demonstrated to be significant different between non-smokers for <5, >5 years direct exposure.
Kidney functions of indirect and direct exposure were shown in tables (3&4). It could be seen from Table 4 that there was significant difference in serum creatinine for smokers and non-smokers of <5 years exposure. There were no significant difference in blood urea and β2-microglobulin in urine for smokers and nonsmokers of <5 years exposure. However, significant difference in UA concentrations were observed between <5,>5 years of exposure, also between smoker and non-smoker of <5 years exposure.
Serum concentrations of liver functions of indirect and direct exposure were represented in tables (5&6). From Table 5 , there was significant difference in serum albumin between smokers < 20 cigarettes and nonsmokers of <5 years indirect exposure. There was significant difference in AST for smokers > 20 cigarettes of <5 years direct and indirect exposure.
From Table 6 we can see that there was significant difference in s. Albumin, AST and ALP for non-smokers between <5 and >5 years of exposure. Also, there was significant difference in AST for smokers >20 cigarettes of <5 and >5 years of exposure. (Ikeda, 2005) . The data obtained show no significant association between duration of occupational exposure to cadmium and smoking cigarette at the time of exposure on batteries workers and urinary β2-microglobulin levels was found in our study. This could be due to the fact that the level of cadmium, which has considerable effect on tubular function, is not high enough in batteries sector. We believe more studies on urinary β2-microglobulin levels and other low molecular weight proteins are required to determine the effects of cadmium exposure in batteries sectors on renal function. Also the appropriateness of using urinary β2 microglobulin levels as a biomarker for tubular dysfunction in batteries workers deserves more research. Our results are in line with the results by Smith et al. (1988) who concluded that kidney function status between the high and low exposure groups showed a significant reduction in creatinine clearance, and increased uric acid and beta2 microglobulin excretion by the high group.
DISCUSSION
The liver plays a crucial role in detoxification and excretion of many endogenous and exogenous substances, and its detoxification systems are easily overloaded. The outcome of cadmium exposure on the liver is hepatic cell changes (Elias, 2013) 
